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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal driving gear and the liquid crystal 
actuation approach of having improved the write-in timing of a video signal especially about the liquid 
crystal driving gear and the liquid crystal actuation approach which are used for a viewfinder, liquid 
crystal projector equipment, etc. of a camcorder/movie. 
[0002] 

[Description of the Prior Art] In recent years, with the spread of the devices with a liquid crystal display 
represented by a camcorder/movie and the liquid crystal projector, the demand of high-performance- 
izing to a liquid crystal display increases, and highly-minute-izing and high-definition-izing of a liquid 
crystal display are advancing quickly. It divides roughly into this liquid crystal display, only the thin 
film transistor for pixel control is formed on a substrate, and a scanning circuit is classified into what is 
performed around IC, and the thing which builds in a scanning circuit in one on a substrate with the thin 
film transistor for pixel control. 

[0003] On the other hand, while the thin film transistor (TFT: Thin Film Transistor it is only hereafter 
described as "TFT 1 ') which made polycrystalline silicon (Poly-Si) the barrier layer makes small 
switching element size for every pixel from the high level of the actuation capacity and is advantageous 
to highly-minute-izing, since it has the advantage which can constitute a scanning circuit on the same 
substrate as a display, it is making the mainstream. Moreover, aiming at implementation of a low cost 
liquid crystal display, various researches are made by highly minute-ization. Furthermore, the dot 
sequential system which inputs a video signal into a pixel and goes is adopted as punctiform like the 
scanning mode of the Braun tube (CRT) from the high level of that high-speed engine performance, and 
the line sequential actuation method which inputs the video signal for the 1 scanning line into a line 
collectively is making the difference conspicuous [ scanning circuit / of this method ]. This invention 
relates to the liquid crystal display which contained on the substrate the scanning circuit to which highly 
minute-ization goes. 

[0004] The liquid crystal driving gear and the liquid crystal actuation approach of the conventional 
technique are explained with reference to drawing 3 and drawing 4 . 

[0005] With reference to introduction and drawing 3 , the configuration of the liquid crystal driving gear 
of the conventional technique is explained. In this drawing, a sign 1 points out the liquid crystal driving 
gear of the conventional technique. The profile configuration of the liquid crystal driving gear 1 of the 
conventional technique is carried out with the external signal generator 2 or a liquid crystal panel 3. The 
details configuration of said external signal generator 2 consists of the input terminal 4 into which video 
signal A is inputted, a decoder 5, sample hold S/H6 and the AC amplifier 7, a timing generator TG 8, 
and pulse driver 9 grade. Moreover, said liquid crystal panel 3 carries in one the vertical-scanning circuit 
1 1 and the horizontal scanning circuit 12 which manage control of a scanning direction, and is 
constituted, said horizontal scanning circuit 12 — the shift registers (it is only hereafter described as 
"SR") SRI, SR2, SR3, and SR4 with a horizontal picture element of several about — the switches (it is 
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only hereafter described as "SW") SW1, SW2, SW3, and SW4 which come to have ... and manage 
write-in control of a video signal under control of said shift register further — it has ... and is constituted. 

[0006] TFT 13 for each pixel control is arranged in the vertical-scanning circuit 1 1 and the horizontal 
scanning circuit 12 in the shape of a matrix. That is, said TFT 13 consists of a source drain electrode SD 
and a gate electrode G, and the gate electrode G is connected to said vertical-scanning circuit 1 1 in 
common. Similarly, the source drain electrode SD is connected to said horizontal scanning circuit 12 in 
common as a signal line. Moreover, the source drain electrode SD is connected to the common electrode 
VCOM through storage capacitance Cs and liquid crystal cell LC. Since the source drain on actuation 
interchanges and it has bidirection like usual FET (field-effect transistor) here when the bias polarity of 
a circuit reverses the source electrode and drain electrode in TFT13, suppose that both are treated as one 
and the source drain electrode SD is called. 

[0007] Actuation of the liquid crystal driving gear of such a configuration and the liquid crystal 
actuation approach is explained. Video signal A inputted into the input terminal 4 of drawing 3 is 
inputted into a decoder 5. In a decoder 5, while changing video signal A of a composite video signal 
configuration into the separate signal of R, G, and B which suited actuation of a liquid crystal panel 3, it 
outputs to the timing generator TG 8 which mentions a synchronizing signal Sync later. It combines, and 
in a decoder 5, equalization circuits, such as a color, a picture, and a hue, are added and it is sent out to 
sample hold S/H6 of the next step (graphic display abbreviation). In said S/H6, taking the frame pulse 
FRP and synchronization which were outputted from the timing generator TG 8, the video signal of R, 
G, and B is alternating-current- ized, and video signal phiV is generated and outputted. (R, G, and B 
video signal are collectively called phiV henceforth) . 

[0008] In a timing generator TG 8, it generates from the synchronizing signal Sync which VCO 
(Voltage Controlled Oscillator: armature-voltage control transmitter) and said decoder 5 various kinds of 
timing signal B of whose required for control of a liquid crystal panel 3 is not illustrated generate, and 
outputs to the pulse driver 9 of the next step as phil' of the tie MIIGU signal B, phi2\ and phiS\ In the 
pulse driver 9, it changes into predetermined signal level, and phil, phi2, and phiS are generated and 
outputted. If the role of said tie MIIGU signals phil and phi2 and phiS is explained, phil and phi2 will 
be the timing pulses for SR in said horizontal scanning circuit 12, and, similarly phiS will be the start 
pulse of a horizontal scanning circuit (the various timing pulses of a vertical- scanning circuit system 
omit). 

[0009] A liquid crystal panel 3 is supplied to the horizontal scanning circuit 12 or the vertical-scanning 
circuit 1 1 while it carries out the receipt of video signal phiV inputted from the above-mentioned 
external signal generator 2, and timing signals phil and phi2 and phiS. SRI and SR2 in said horizontal 
scanning circuit 12 — the switch closing motion pulses HI and H2 following [ in .., start actuation by 
making start pulse phiS into start criteria, and ] timing pulses phil and phi2 .. generating — SW1 and 
SW2 of the next step — it outputs to .. said SW1 and SW2 — in .., video signal phiV is incorporated 
based on said switch closing motion pulse, and it outputs to the source drain electrode SD of TFT 13 
through a signal line. In said TFT13, the gate electrode G is made into an active state following the 
selection pulse input of the scan period of the vertical-scanning circuit 1 1 . Image data are incorporated 
from the horizontal scanning circuit 1 2 one by one to each source drain electrode SD at the active period 
of said vertical-scanning circuit 1 1 . Image data are supplied to storage capacitance Cs and liquid crystal 
cell LC. When actuation of said liquid crystal cell LC is twisted in the applied-voltage direction and 
makes the liquid crystal molecule which is not illustrated by the electrical potential difference supplied 
according to the image level of each pixel stand up, image display is made by the liquid crystal panel 3 
using the optical activity of this liquid crystal molecule. 

[0010] Next, with reference to drawing 3 and drawing 4 , actuation of the liquid crystal driving gear of 
the conventional technique and the liquid crystal actuation approach is explained. 
[001 1] **** SRI and SR2 which shows drawing 4 to drawin g 3 here .., and SW1 and SW2 - it is 
timing-chart drawing showing actuation of .. phiS in drawing 4 is a start pulse which the external signal 
generator 2 shown in drawing 3 generates, and phi 1 and phi 2 are timing pulses which the external 
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signal generator 2 similarly generates. Here, a timing pulse phi 2 is the reversal wave of said timing 
pulse phi 1. HI and H2 .. said SRI and SR2 ~ it is the switch closing motion pulse which generates, 
and phiV is the video signal which can be boiled and set to an each pixel [ moreover, ] 
[0012] And start pulse phiS is inputted into SRI of the first rank as a square wave of 590ns of pulse 
width, and as it synchronizes with timing pulses phil and phi2, it is incorporated. SRI of the first rank 
starts actuation by making start pulse phiS into start criteria, outputs the switch closing motion pulse HI 
for starting SW1 in falling of a timing pulse phi 1, and incorporates video signal phiV according to a 
predetermined pixel at the time of extension of a switch, the output of SRI is transmitted to SR2 — 
having - one by one - SW2 and SW3 - it is transmitted, producing phase delay of a proper for every 
and liquid crystal panel. Similarly the switch closing motion pulse H2 for starting SW2 in falling of a 
timing pulse phi 2 is outputted, and desired video signal phiV is incorporated to the following pixel. 
Here, as shown in drawing 4 , the time delay of deltat is produced to a timing pulse phi 1 , the falling 
timing of phi 2, and the generating timing of the switch closing motion pulses HI and H2 that starts a 
switching circuit actually. For the reason mentioned later, this time delay deltat contains deflection 
(dispersion) for every liquid crystal panel. 

[0013] That is, while polycrystalline silicon TFT constitutes a scanning circuit, it also constitutes the 
switching element of each pixel, and the electrical characteristics of this polycrystalline silicon TFT are 
greatly influenced by the diameter of crystal grain of a silicon thin film, and the grain boundary trap 
termination degree by hydrogen. For this reason, in order to optimize the transistor characteristics of the 
switching element of each pixel, when adjust the threshold of TFT, it changes whenever [ termination / 
of hydrogen ] or a manufacture process is changed, it will be influenced also in the signal propagation in 
a scanning circuit. Moreover, when manufacturing two or more liquid crystal panels from one wafer, 
dispersion in the property by the fetch part in a wafer (dispersion for every liquid crystal panel) etc. will 
affect the signal propagation in a scanning circuit. The effect of dispersion in these properties appears as 
dispersion in the above time delay deltat. 

[0014] Conventionally, the timing which sends out this video signal phiV to the switch corresponding to 
each signal line was outputted as video signal phiV which added fixed time delay and was beforehand 
adjusted within the external signal generator 2 on the basis of the timing signal which oneself generates. 
[0015] 

[Problem(s) to be Solved by the Invention] However, by the liquid crystal driving gear and the liquid 
crystal actuation approach of the conventional technique, since dispersion occurs in a travelling period 
until the timing signal inputted from the external signal generator as mentioned above reaches the switch 
of a horizontal scanning circuit, the timing of the video signal inputted may be changed. In order to mix 
in the signal line which adjoins if**** of the reading timing of such a video signal becomes large, it 
becomes the factor which a virtual image is written [ factor ] in the adjoining pixel so to speak, and 
degrades pixel grace remarkably. Moreover, although it did not become a problem with the liquid crystal 
panel of a low pixel comparatively, so that a pixel becomes highly minute and the switching time 
changes short, or the more the actuation rate increased, the more there was a case for which the timing 
margin of a video signal can be taken enough where it could not ignore. 

[0016] Furthermore, since dispersion in this travelling period was what is generated according to an 
individual for every liquid crystal panel as mentioned above, it had the problem of being hard to take the 
measures for every about [ that it is impossible to perform delay amendment uniformly with a wafer ] 
and liquid crystal panel. 

[0017] This invention was made in consideration of the above point, and also in the liquid crystal panel 
of a high definition and high-speed actuation, it tends to offer the liquid crystal driving gear and the 
liquid crystal actuation approach which took easy the measures for every liquid crystal panel while it 
eliminates the effect of dispersion in the signal propagation property of the scanning circuit in a liquid 
crystal panel and maintains the write-in timing of a video signal the optimal. 
[0018] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is the 
liquid crystal driving gear in which the scanning circuit section and a pixel display were formed in one 
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with the liquid crystal driving gear of this invention, and it had the shift register for delay which 
performs the transfer lag total of the external signal generator which generates a timing signal, the video 
signal sampled by the timing signal generated from an external signal generator, and the timing signal 
generated from this external signal generator. And as the output signal of this shift register for delay was 
returned to said external signal generator, said technical problem was solved. 

[0019] Moreover, the scanning circuit section and a pixel display were equipped with the shift register 
for delay which performs the transfer lag total of the external signal generator which generates a timing 
signal, the video signal sampled by this timing signal, and the timing signal generated from an external 
signal generator by the liquid crystal actuation approach of the liquid crystal display formed in one. And 
once this timing signal was outputted from the external signal generator, it solved said technical problem 
by taking the liquid crystal actuation approach of a liquid crystal display of returning to said external 
signal generator again. 
[0020] 

[Function] In the liquid crystal driving gear of this invention, the scanning circuit section and a pixel 
display are the liquid crystal driving gears formed in one, and it had the shift register for delay which 
performs the transfer lag total of the external signal generator which generates a timing signal, the video 
signal sampled by the timing signal generated from an external signal generator, and the timing signal 
generated from this external signal generator. And the output signal of this shift register for delay was 
returned to said external signal generator, and the timing signal which considered the time delay was 
made to newly return to an external signal generator. Thereby, dispersion in the fetch timing of a video 
signal is controlled, and image grace can be held to stability. 

[0021] Moreover, the scanning circuit section and a pixel display were equipped with the shift register 
for delay which performs the transfer lag total of the external signal generator which generates a timing 
signal, the video signal sampled by this timing signal, and the timing signal generated from an external 
signal generator by the liquid crystal actuation approach of the liquid crystal display formed in one. And 
once this timing signal was outputted from the external signal generator, it was made into the timing 
signal the transfer lag total which returned to said external signal generator again. For this reason, 
dispersion in the fetch timing of a video signal is controlled, and a stable image can be secured. 
[0022] 

[Example] Hereafter, with reference to drawing 1 and drawin g 2 , the liquid crystal driving gear of this 
invention and the example of the liquid crystal actuation approach are explained. Here, since this 
invention assumed the selection time amount of the 1 scanning line, explanation of the detail of the 
vertical-scanning circuit in drawing 1 was omitted. In addition, the same reference mark is given to the 
same part as the configuration of the liquid crystal driving gear of the conventional technique, and the 
liquid crystal actuation approach, and explanation of those configurations and actuation is omitted. 
[0023] With reference to introduction and drawing 1 , the liquid crystal driving gear of this invention 
and the detail of the liquid crystal actuation approach are explained. Drawing 1 is the block diagram 
shown centering on the liquid crystal driving gear of this invention. The sign 100 in this drawing points 
out the liquid crystal driving gear of this invention, and the profile configuration of the liquid crystal 
driving gear 100 of this invention is carried out with the external signal generator 102 and the liquid 
crystal panel 103. Although said external signal generator 102 omitted the graphic display, it is equipped 
with the recurrence student means [ video signal / delay ] based on the delay timing signal which is 
mentioned later in addition to the component of the external signal generator of the conventional 
technique, and is constituted. 

[0024] The details configuration of a liquid crystal panel 103 carries in one the vertical-scanning circuit 
111 and the horizontal scanning circuit 112 which manage control of a scanning direction, and is 
constituted. Said horizontal scanning circuit 1 12 is constituted from peak value 13V by 2 phase clock of 
the 1 .7MHz square wave phi 1 and its reversal wave phi2, and is constituted based on start pulse phiS by 
the shift register by the clocked inverter, moreover, the shift registers SRI, SR2, SR3, and SR4 of the 
conventional technique ~ in addition to it newly has the shift register SR 0 which is the description 
part of this invention, and is constituted, in addition, the shift registers SRI, SR2, SR3, and SR4 of 
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existing [ this shift register SR 0 ] in the same liquid crystal panel ... and abbreviation — it is constituted 
so that it may have the same amount of delay. SRI, SR2, SR3, and SR4 — the switch closing motion 

pulses HI, H2, H3, and H4 from the output of outputs - having --****-- the liquid crystal panel 

of the conventional technique -- the same SW1, SW2, SW3, and SW4 - it has ... [ furthermore, ] 
Moreover, TFT 13 for each pixel control is arranged in the vertical-scanning circuit 1 1 1 or the horizontal 
scanning circuit 1 12 in the shape of a matrix. 

[0025] And a liquid crystal panel 103 is supplied to the horizontal scanning circuit 1 12 or the vertical- 
scanning circuit 111 while it carries out the receipt of video signal phiV outputted from the above- 
mentioned external signal generator 102, timing signals phil and phi2 and phiS, and the phil. SRI and 
SR2 in said horizontal scanning circuit 1 12 — the switch closing motion pulses HI and H2 following 
[ in .., start actuation by making start pulse phiS into start criteria, and ] timing pulses phil and phi2 
generating — SW1 and SW2 of the next step — it outputs to .. Furthermore, the external signal generator 
102 newly outputs pulse signal phil to a shift register SR 0. By forming SR0, while pulse signal phil 
spreads SR0, the time delay of a shift register proper is added, and the output returns to said external 
signal generator 102 as feedback signal phiF. The amount of delay at the time of the round trip between 
the external signal generator 102 and a liquid crystal panel 103 is considered on the basis of this 
feedback signal phiF, and adjustment of the timing of video signal phiVis made and outputted. Thereby, 
the time delay of the scanning circuit proper in a liquid crystal panel 103 is cancellable. 
[0026] said SW1 and SW2 .. the switch closing motion pulses HI and H2 — video signal phiV is 
incorporated based on .., and it outputs to said source drain electrode SD of TFT13. Hereafter, the image 
display of a liquid crystal panel 1 03 is made like the conventional technique. 

[0027] Next, with reference to drawing 2 , actuation of the liquid crystal driving gear of this invention 
and the liquid crystal actuation approach is explained. phiS in drawing 2 is a start pulse which the 
external signal generator 1 02 shown in drawing 1 generates, and phi 1 and phi 2 are timing pulses which 
the external signal generator 102 similarly generates. Here, a timing pulse phi 2 is the reversal wave of 
said timing pulse phi 1. HI and H2 .. SRI and SR2 — it is the switch closing motion pulse which .. 
generates, and phiV is a video signal in each pixel. [ moreover, ] 

[0028] And start pulse phiS is inputted into SRI, and as it synchronizes with timing pulses phil and 
phi2, it is incorporated. SRI starts actuation by making pulse phiS into start criteria, outputs the switch 
closing motion pulse HI for starting SW1 in falling of a timing pulse phi 1, and incorporates 
predetermined video signal phiV at the time of extension of a switch, the output of SRI is transmitted to 
SR2 — having — one by one — SW2 and SW3 it is transmitted, producing fixed phase delay as .. 
Similarly the switch closing motion pulse H2 for starting SW2 in falling of a timing pulse phi 2 is 
outputted, and predetermined video signal phiV is incorporated to the following pixel. Here, although 
the time delay of deltat is produced to a timing pulse phi 1, the falling timing of phi 2, and the switch 
closing motion pulse HI and the generating timing of H2 that start switching circuit SR actually, by 
passing the newly added dummy of SR0, delay amendment deltat 1 is made and old video signal phiV is 
outputted as delay amendment video signal phiV\ Thus, by adding SR0, it becomes possible to amend 
the amount of delay for every liquid crystal panel to accuracy, and a video signal can be taken out to 
accuracy also in the liquid crystal driving gear made highly minute. 

[0029] This invention is not limited to said example, but can take various operation gestalten. For 
example, although said example explained the case where delay amendment of a video signal was 
performed using the shift register of 2 phase clock for dummies, it is not limited to 2 phase clock at all. 
Moreover, it is also possible to perform delay amendment of a start pulse using the shift register for said 
dummies, and it cannot still be overemphasized that it is also possible to perform delay amendment to a 
timing pulse. 
[0030] 

[Effect of the Invention] As explained above, according to the liquid-crystal driving gear and the liquid- 
crystal actuation approach of this invention, it writes to build in the shift register for delay amendment in 
a liquid crystal panel, and carry out delay amendment of a video signal, it becomes possible to eliminate 
the effect of signal propagation of the scanning circuit proper in a liquid crystal panel, and a gap of the 



http ://www4 . ipdl .jpo .go jp/cgi-bin/tran_web_cgi_ej j e 4/1 6/2004 



Page 6 of 6 



timing of the video signal and the signal-line write-in switching by fluctuation of a property or 
dispersion of the property for every liquid crystal panel by the manufacture process can be amended. 
Thereby, a viewer can do vision of the good image without an image deflection at the time of a highly 
minute display or high-speed actuation. 

[0031] Moreover, since **** of the timing of the video signal and the signal-line write-in switching by 
fluctuation of a property or dispersion of the property for every liquid crystal panel by the manufacture 
process can be amended in advance, the defect of a poor display can be prevented beforehand. 
Therefore, a process percent defective can be reduced and a manufacturing cost can be reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The external signal generator which the scanning circuit section and a pixel display are the 
liquid crystal driving gears formed in one, and generates a timing signal, The video signal sampled by 
the timing signal generated from said external signal generator, The liquid crystal driving gear 
characterized by providing a means and a feedback means to return a timing signal to said external 
signal generator the transfer lag total which is the output of a means said transfer lag total, and changing 
the transfer lag total which performs the transfer lag total of the timing signal generated from said 
external signal generator. 

[Claim 2] The external signal generator which the scanning circuit section and a pixel display are the 
liquid crystal actuation approaches of the liquid crystal display formed in one, and generates a timing 
signal, The video signal sampled by the timing signal generated from said external signal generator, The 
transfer lag total which performs the transfer lag total of the timing signal generated from said external 
signal generator A means, A feedback means to return a timing signal to said external signal generator 
the transfer lag total which is the output of a means said transfer lag total is provided. Said timing signal 
is the liquid crystal actuation approach characterized by being a timing signal the transfer lag total which 
returned to said external signal generator again with said feedback means after being outputted to said 
scanning circuit section from said external signal generator. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Translation done.] 
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